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57 ABSTRACT 
A static sealer for causing overlapping portions of film 
to adhere to each other preparatory to shrink-wrapping 
in an automatic wrapping machine comprising a 
grounded support having a planar surface and a charg 
ing head for generating an electrostatic field between 
the gounded support and charging head through which 
the overlapping portions of the film are moved rectilin 
early to charge the latter oppositely, said grounded 
support being so designed as to reduce frictional resis 
tance of the overlapping portions of the film to rectilin 
ear tracking, said charging head being provided with 
discharge electrodes arranged with at least one elec 
trode positioned medially of the path of travel of the 
seam and two other transversely-spaced electrodes 
downstream of the medially-positioned electrode. 

27 Claims, 6 Drawing Figures 
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LOW DRAG STATIC SEAMER 

This is a continuation-in-part application of Ser. No. 
209,396, filed Nov. 24, 1980. 

BACKGROUND OF INVENTION 

Many high speed shrink wrapping machines are de 
signed to form an overlapping seam at the bottom of the 
package which is being wrapped. The seam may be 
made by wrapping the film about the package in tubular 
form so that the opposite longitudinal edges overlap. In 
many cases, the overlapping portions need only be re 
tained in overlapping relation long enough for the pack 
age to pass through a shrink tunnel; hence, a permanent 
seal is not required. 
One way of making such an overlapping seam is to 

employ static Seam-forming apparatus wherein the seam 
is made by placing the overlapping portions of the web 
or film in contact with each other between a static 
charging head and a grounded backing plate and gener 
ating a high voltage DC static charge between the head 
and the plate so that the overlapping portions of the film 
are oppositely charged and drawn together. A common 
problem encountered in the use of such apparatus is that 
the staticized film tends to stick to the backing plate, 
causing the film to mistrack or lose track due to the 
resistance of movement of the film over the backing 
plate. Another problem is the entrapment of bubbles of 
air between the overlapping portions of the film which 
weakens the seam and is unattractive in that it reduces 
the transparency of the seam. The foregoing problems 
derive particularly from the use of a multi-electrode 
static head. 

It is the purpose of this invention to provide an appa 
ratus and method for reducing and substantially elimi 
nating the resistance to movement of the overlapping 
portions of the film as the seam is moved through the 
static sealer and to substantially eliminate the entrap 
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ment of air bubbles between the overlapping portions of 40 
the film. 

SUMMARY OF INVENTION 

The apparatus for statically adhering overlapping 
portions of film comprises a grounded support defining 
a flat planar surface across which the overlapping por 
tions of the film are moved rectilinearly parallel to the 
plane of the planar surface and a charging head ar 
ranged to generate a static field between it and the 

45 

support such as to charge the overlapping portions of 50 
the film oppositely as they are moved across the surface 
of the support characterized in that there is means on 
the support for reducing the surface contact of the over 
lapping portions of the film, hence, to reduce drag and 
further characterized in that there is means carried by 
the head for applying the charge to the overlapping 
portions of the film first medially thereof and thereafter 
marginally thereof to reduce the entrapment of bubbles. 
The means for reducing surface contact comprises lon 
gitudinally-spaced protrusions on the planar surface 
which hold the seam away from the planar surface at 
correspondingly-spaced intervals, which protrusions 
extend transversely of the direction of movement of the 
seam. Specifically, the protrusions are elongate rods 
disposed transversely of the direction of movement and 
are spaced longitudinally in spaced, parallel relation. 
The means for reducing entrapment of the bubbles com 
prises electrodes fixed to the charging head with one 
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2 
electrode positioned medially of the path of movement 
of the seam and at least two transversely-spaced elec 
trodes, one at each side of the median electrode located 
downstream of the medially-positioned electrode. Op 
tionally the electrodes may be employed arranged diag 
onally of the seam. 
The method as carried out by the use of the aforesaid 

apparatus comprises on the one hand moving the over 
lapping portions of the sheet film to be adhered to each 
other through an electrostatic field generated between a 
charging head and a support while maintaining minimal 
contact between the support and the film and applying 
the field charge to the seam defined by the overlapping 
portions of the sheet film, first medially and thereafter 
marginally thereto. 
The invention will now be described in greater detail 

with reference to the accompanying drawings, wherein: 
FIG. 1 diagrammatically illustrates a part of an auto 

matic wrapping machine showing a film wrapped about 
a container with its end portions overlapping; 
FIG. 2 is a fragmentary plan view of the folding head 

of an automatic wrapping machine provided with a 
static sealer for statically sealing the overlapping por 
tions of a film wrapped about a container as shown in 
FIG. 1 showing the overlapping portions of the film 
situated between a grounded support and the charging 
head of the static sealer; 

FIG. 3 is an elevation taken on the line 3-3 of FIG. 
2; 

FIG. 4 is an elevation taken on the line 4-4 of FIG. 
3; and 
FIG. 5 is a fragmentary plan view of a length of seam 

showing its overlapping portions and diagrammatically 
illustrating the preferred position of the static transmit 
ting electrodes. and 

FIG. 6 is a fragmentary plan view of a length of seam 
showing its overlapping portions and diagrammatically 
illustrating an alternative position of the static transmit 
ting electrodes. 

Referring to the drawings, FIG. 2, there is shown at 
10 a fragmentary portion of the folding head of a static 
sealer which forms part of an automatic wrapping ma 
chine comprising in part a grounded plate 12 beneath 
which the overlapping portions 14 and 16 of a film 18 
are moved rectilinearly in the direction of the arrow X 
by suitable tracking means not shown. The film 18 is 
wrapped about the product for shrinkwrapping in an 
automatic wrapping machine as diagrammatically 
shown in FIG. 1 so that the ends of the film overlap at 
the underside of the product. A vacuum conveyor 8 
provides for conveying the wrapped product through 
the machine. 
A charging head 20 comprising another part of the 

static sealer is supported below the grounded plate 12, 
FIGS. 3 and 4. The charging head is of circular right 
section and has protruding from its end face a plurality 
of electrodes in the form of spikes 22. The charging 
head is connected by a conductor 24 to a high voltage 
direct current static power supply DC. 
The structure thus far described is conventional and, 

as has been previously pointed out, the staticized film 
tends to stick to the grounded plate, causing the film to 
mistrack or lose track as it passes over the forming head, 
thus breaking the seam and bubbles become entrapped 
between the overlapping portions of the film which 
produce a weak, unattractive seam. 
The sticking (drag) is alleviated according to the 

invention by reducing the surface contact between the 
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overlapping portions of the film and the grounded plate 
so that there is minimal contact between the overlap 
ping portions of the film and the grounded plate, but 
without loss of electrostatic adherence between the 
overlapping portions of the film. This is achieved herein 
by forming and/or attaching to the lower side of the 
grounded plate 12 a plurality of longitudinally-spaced, 
transversely-extending ribs or rods 26, four such ribs 26 
being shown in FIGS. 1 and 4. These ribs are spaced 
longitudinally at approximately is inch and may be com 
prised, for example, of 1/16 inch stainless steel wire 
welded to the surface of the support. 
The spacers comprising the ribs or rods or wires, as 

may be, support the overlapping portions of the film 
away from the surface of the grounded plate at intervals 
corresponding to the spacing of the ribs or rods or 
wires, thus reducing the frictional resistance to move 
ment of the film across the plate, that is, the drag, while 
at the same time maintaining a sufficient adherence 
between the overlapping portions to withstand track 
ing. The spacing of the overlapping portions of the film 
from the surface of the grounded plate allows air that 
may become trapped between the webs of the film to be 
ironed out by the ribs and, further, the static electricity 
seems to be concentrated by the ribs into a series of lines 
instead of being spread over the entire area, thereby 
making for a stronger seam. The reduction in the fric 
tional resistance to movement of the overlapping por 
tions of the film across the grounded plate promote 
better film tracking and also permit higher static volt 
age to be used which, in turn, results in better adher 
ence. The entrapment of bubbles is further alleviated by 
arranging the electrodes on the head with respect to the 
direction of travel of the seam with a single electrode 
positioned medially of the path of movement of the 
seam and at least two transversely-spaced electrodes, 
one on each side of the medially-positioned electrode 
located downstream of the medially-positioned elec 
trode. This arrangement of the electrodes is illustrated 
in FIG. 5 wherein one of the electrodes 22a is posi 
tioned medially of the edges of the seam as defined by 
the edges of the overlapping portions of the sheet mate 
rial and two other electrodes 22b-22b are positioned in 
transversely-spaced relation at opposite sides of the 
center line of the seam and downstream of the medially 
positioned electrode. By so positioning the electrode, 
the overlapping portions of the film are first drawn 
together medially of the edges, the effect of which is to 
squeeze the air between the overlapping portions of the 
film laterally away from the center of the seam and out 
through the as yet unattached edge portions so that 
when the edge portions are drawn together by the 
spaced electrodes downstream of the medially-posi 
tioned electrode, the air will have been eliminated and 
adhesion effected without inclusion of bubbles to thus 
prove a clear, attractive and strong seam. If the position 
of the electrodes were to be reversed, that is, the spaced 
electrodes placed upstream of the medially-positioned 
electrode, the marginal edges would be adhered first, 
thus trapping air between the edges in the form of bub 
bles and thus weakening the strength of the seam and its 
transparency. 
Another arrangement of electrodes is shown in FIG. 

6 wherein three electrodes are employed arranged diag 
onally of the seam with an electrode 22a positioned 
medially and electrodes 22b-22b positioned laterally, 
one upstream and the other downstream of the medial 
ly-positioned electrode 22a. While three electrodes are 
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4,419,855 4. 
preferred, it is possible with this diagonal arrangement 
of electrodes to obtain a reasonably acceptable seal 
using only two of the electrodes, for example, 22b posi 
tioned upstream and 22a medially or 22a medially and 
22b downstream. The important aspect of the position 
ing of the electrodes is to effect sealing without trapping 
bubbles. 
While the apparatus as herein illustrated is designed 

especially for temporarily tacking the overlapping por 
tions of the film preparatory to shrink-wrapping of the 
film about the article being covered, it is within the 
scope of this invention to employ this apparatus for 
forming temporary seals between overlapping portions 
of a film for any given purpose and so the grounded 
plate and the charging head illustrated herein can be 
employed in apparatus other than wrapping machines 
without departing from the spirit and intent of this in 
vention. 

It should be understood that the present disclosure is 
for the purpose of illustration only and includes all 
modifications or improvements which fall within the 
scope of the appended claims. 
What is claimed is: 
1. Apparatus for statically adhering overlapping por 

tions of sheet film comprising a grounded support hav 
ing a planar surface across which the overlapping por 
tions of the film are tracked, means associated with the 
support for generating an electrostatic field through 
which the overlapping portions of the film pass as they 
are tracked across said planar surface so as to charge the 
Overlapping portions oppositely and means for reducing 
the surface contact of the overlapping portions of the 
film with the planar surface. 

2. In combination with an automatic wrapping ma 
chine wherein sheet film is wrapped about a product 
preparatory to shrink-wrapping, a folding head for fold 
ing the sheet film about the product and overlapping 
end portions thereof, means defining a support having a 
planar surface across which the overlapping portions of 
the film are tracked, means associated with the support 
for generating an electrostatic field through which the 
overlapping portions of the film are moved by tracking 
and means for reducing the surface contact between the 
overlapping portions of the film and the planar surface 
of the support. 

3. Apparatus according to claim 1 wherein the means 
for generating the electrostatic field comprises a charg 
ing head positioned in confronting relation to the planar 
support connected to a source of high voltage direct 
Current. 

4. Apparatus according to claim 2 wherein the means 
for generating the electrostatic field comprises a charg 
ing head positioned in confronting relation to the planar 
support connected to a high voltage source of direct 
Current. 

5. Apparatus for statically adhering overlapping por 
tions of sheet film comprising a grounded support defin 
ing a flat planar surface across which the overlapping 
portions of sheet film are moved rectilinearly parallel to 
the plane of the planar surface, a charging head ar 
ranged to generate a static field between it and the 
support so as to charge the overlapping portions of the 
sheet film oppositely and means on the planar surface of 
the support for holding the overlapping portions of the 
sheet film spaced from said planar surface to reduce the 
frictional resistance to rectilinear movement of the 
overlapping portions of the sheet film across the sup 
port. 
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6. Apparatus according to claim 5 wherein said means 
comprise longitudinally-spaced protrusions on the pla 
nar surface of the support which hold the overlapping 
portions of the sheet film spaced from the planar surface 
of the support. - 

7. Apparatus according to claim 6 wherein the means 
defining the protrusions extend transversely of the di 
rection of movement of the overlapping portions of the 
sheet film. . . . 

8. Apparatus according to claim 6 wherein the means 
defining the protrusions are elongate rods disposed 
transversely of the direction of movement of the over 
lapping portions of the sheet film. 

9. Apparatus according to claim 5 wherein the means 
for holding the overlapping portions of the sheet film 
are elongate bars positioned transversely of the direc 
tion of movement and spaced longitudinally of the di 
rection of movement. 

10. Apparatus according to claim 5 comprising a 
plurality of point electrodes on the charging head. 

11. Apparatus for electrostatically adhering overlap 
ping portions of sheet material comprising a grounded 
support and charging head arranged to define a path 
through which the overlapping portions of the sheet 
material can be moved, means for generating a field 
between the support and head, means for moving the 
overlapping portions of the sheet material along the 
path through said field, and means for first applying the 
charge in the field to a medial portion of the overlap 
ping portions of the sheet material exclusively of the 
marginal portions and thereafter to the marginal por 
t1OnS. 

12. Apparatus according to claim 11 wherein said 
last-named means comprises a single electrode posi 
tioned medially of the path of movement of the seam 
and transversely-spaced electrodes positioned at oppo 
site sides of the medially-positioned electrode and 
downstream of the medially-positioned electrode. 

13. Apparatus for electrostatically adhering overlap 
ping portions of sheet material comprising a grounded 
support and a charging head arranged to define a path 
through which the overlapping portions of the sheet 
material can be moved, means connecting the charging 
head to a source of electrical output, means for moving 
the overlapping portions of the sheet material along said 
path between the charging head and support, electrodes 
projecting from the charging head into said path com 
prising a single electrode positioned medially of the 
path and transversely-spaced electrodes positioned at 
opposite sides of the medially-positioned electrode and 
forwardly of the medially-positioned electrode in the 
direction of movement of the seam. 

14. Apparatus according to claim 13 comprising lon 
gitudinally-spaced means on the grounded support sup 
porting the overlapping portions of the film sheet while 
traveling along said path in spaced, parallel relation to 
the grounded support. 

15. Apparatus according to claim 14 wherein the 
longitudinally-spaced means for supporting the overlap 
ping portions of the film while traveling along said path 
comprise longitudinally-spaced, parallel, transversely 
extending ribs on the grounded support. 

16. Apparatus for forming seams comprised of over 
lapping portions of sheet material comprising a 
grounded plate, a charging head positioned in spaced, 
parallel relation thereto, means for moving the overlap 
ping portions of the sheet material between the plate 
and head and charge concentrating means on the head 
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6 
arranged medially and transversely of the path of travel 
with the transversely-positioned means at either side of 
the medially-positioned means downstream of the medi 
ally-positioned means in the direction of movement. 

17. Apparatus for forming seams comprised of over 
lapping portions of sheet material comprising a 
grounded plate, a charging head positioned in spaced, 
parallel relation thereto, means for moving the overlap 
ping portions of the sheet material between the plate 
and head and electrodes on the head arranged with one 
electrode medially of the path of travel of the overlap 
ping portions and two transversely-spaced electrodes, 
one at either side of the medially-positioned electrode 
downstream of the medially-positioned electrode in the 
direction of movement. 

18. A method of electrostatically adhering overlap 
ping portions of sheet film wherein the edges of the 
overlapping portions define the width of the seam com 
prising generating an electrostatic field between a 
grounded support and a charging head, moving the 
overlapping portions of the sheet film through the field 
and applying the field charge medially of the seam ex 
clusively of the edges and thereafter to the edges. 

19. A method according to claim 18 comprising sup 
porting the overlapping portions of the sheet film while 
moving through the electrostatic field at longitudinally 
spaced intervals in spaced, parallel relation to the 
grounded support. 

20. The method of forming a seam between overlap 
ping portions of sheet film wherein the width of the 
seam is defined by the edges of the overlapping portions 
of the film comprising moving the overlapping portions 
through an electrostatic field and, while moving 
through said electrostatic field with the aid of selective 
concentration of the field charge, adhering a portion of 
the area of the overlapping portions intermediate the 
edge portions and thereafter adhering the overlapping 
portions marginally of the intermediate portion. 

21. The method of forming a seam between overlap 
ping portions of sheet material wherein the width of the 
seam is defined by the edges of the overlapping portions 
of the film comprising moving the overlapping portions 
through an electrostatic field and, while moving the 
overlapping portions through said electrostatic field, 
applying the charge in the field to a medial portion of 
the approaching overlapping portions of the embryonic 
seam exclusively of the marginal portions and thereafter 
to the marginal portions. 

22. The method of forming a seam between overlap 
ping portions of sheet film wherein the width of the 
seam is defined by the edges of the overlapping portions 
of the film comprising moving the overlapping portions 
of the seam through an electrostatic field and, while 
moving the overlapping portions through said electro 
static field, concentrating the field charge medially of 
the seam exclusively of the marginal edges and thereaf 
ter on the marginal edges with the aid of charge trans 
mitting means positioned medially of the path of travel 
of the seam, and a transversely-spaced charge transmit 
ting means at either side of the medial charge transmit 
ting means and spaced downstream of the medially 
positioned transmitting means. 

23. The method of forming a seam between overlap 
ping portions of sheet film wherein the width of the 
seam is defined by the edges of the overlapping portions 
of the film comprising moving the overlapping portions 
of the embryonic seam through an electrostatic field 
and while traveling through the field, concentrating the 
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field charge medially of the seam exclusively of the 
marginal edges and thereafter on the marginal edges 
with the aid of charged transmitting means positioned 
medially of the path of travel of the seam, and a trans 
versely-spaced charge transmitting means at either side 
of the medial charge transmitting means and spaced 
downstream of the medially-positioned transmitting 

calS. 

24. Apparatus according to claim 11 wherein said 
last-named means comprises an electrode positioned 
medially of the path of movement of the seam and an 
electrode positioned laterally thereof and upstream of 
the medially-positioned electrode. 

25. Apparatus according to claim 11 wherein said 
last-named means comprises an electrode positioned 
medially of the path of movement of the seam and an 
electrode positioned laterally thereof and downstream 
of the medially-positioned electrode. 

26. Apparatus according to claim 11 wherein said 
last-named means comprises a plurality of electrodes 
positioned diagonally of the seam with one such elec 
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8 
trode positioned medially of the seam, one positioned 
laterally thereof upstream of the medially-positioned 
electrode and the other positioned laterally and down 
stream of the medially-positioned electrode. 

27. Apparatus for statically adhering overlapping 
portions of sheet film comprising a grounded support 
having a planar surface across which the overlapping 
portions of the film are tracked, means associated with 
the support for generating an electrostatic field through 
the overlapping portions of the film as they are tracked 
across said planar surface so as to charge the overlap 
ping portions oppositely and means for reducing the 
surface contact of the overlapping portions of the film 
with the planar surface characterized in that the last 
named means not only reduces the surface contact of 
the overlapping portions of the film with the planar 
surface, but, in addition, irons the trapped air out from 
between the overlapping portions and concentrates the 
static electricity in a series of lines rather than over the 
entire area, thereby making a stronger seam. 
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